A Gram-positive, endospore-forming, rod-shaped bacterium, designated isolate J4 T , was isolated from a neutral saline lake sample from Xinjiang Uyghur Autonomous Region, China, and subjected to a polyphasic taxonomic investigation. Phylogenetic analysis based on 16S rRNA gene sequence revealed that strain J4 T is most closely related to Salinibacillus aidingensis 25-7 T (with 96.7 % similarity), Salinibacillus kushneri 8-2 T (96.5 %), Ornithinibacillus scapharcae TW25 T (96.4 %), Salirhabdus euzebyi CVS-14 T (96.4 %) and Ornithinibacillus californiensis MB-9 T (96.2 %). Chemotaxonomic analysis showed menaquinone-7 (MK-7) to be the major isoprenoid quinone of strain J4 T ; diphosphatidylglycerol and phosphatidylglycerol were the major cellular polar lipids and the cell wall contained meso-diaminopimelic acid as the diagnostic diamino acid. The major cellular fatty acids were iso-C 15 : 0 and anteiso-C 15 : 0 . The genomic DNA G+C content of strain J4 T was determined to be 36.2 mol%. Strain J4 T was positive for catalase activity and negative for oxidase activity. Strain J4 T was observed to grow at 25-50 6C (optimal 35-42 6C), pH 6.5-8.0 (optimal 7.0-7.5) and in media containing 1-21 % (w/v) NaCl (optimal 9-12 %). Based on these data, strain J4 T represents a novel species of the genus Salinibacillus and the name Salinibacillus xinjiangensis sp. nov. is proposed. The type strain is J4 T
Identifying novel bioactive agents from novel microbes are good examples of natural-product-based drug discovery Ashforth, et al., 2010; Zhang, et al., 2007) . In order to identify more novel strains, an expedition was planned to survey Xinjiang Uyghur Autonomous Region. Novel genera and species have been published during this research, such as Yuhushiella deserti and Paenibacillus algorifonticola . In this paper, another strain, J4 T , which was isolated from a sample collected from Ai-Ding Lake, Xinjiang Uyghur Autonomous Region, China, was found to be a new member of the genus Salinibacillus and subjected to a polyphasic taxonomic study.
The family Bacillaceae is a large group composed of strains with diverse properties (i.e. halophiles, thermophiles, acidophiles and alkaliphiles). Many new genera of Grampositive, moderately halophilic bacteria (MHB), which grow well in media with 3 to 15 % (w/v) salt (de la Haba et al., 2011; Ren & Zhou, 2005b) , have been reported within this family. At the time of writing, the known MHB genera of the family Bacillaceae contained Saliterribacillus (Amoozegar et al., 2013) , Alteribacillus (Didari et al., 2012) , Salisediminibacterium (Jiang et al., 2012) , Natribacillus (Echigo et al. 2012) , Streptohalobacillus , Sediminibacillus , Aquisalibacillus (Márquez et al., 2008) , Salimicrobium , Salsuginibacillus (Carrasco et al., 2007) , Piscibacillus (Tanasupawat et al., 2007) , Pelagibacillus (Kim et al., 2007) , Salinibacillus (Ren & Zhou, 2005b) , Tenuibacillus (Ren & Zhou, 2005a) , Thalassobacillus (García et al., 2005) , Pontibacillus , Alkalibacillus , Halobacillus (Spring et al., 1996) , Virgibacillus (Heyndrickx et al., 1998) , Gracilibacillus (Wainø et al., 1999) , Filobacillus (Schlesner et al., 2001) , Oceanobacillus (Lu et al., 2001) and Lentibacillus (Yoon et al., 2002) . One of the MHB genera, Salinibacillus, was established by Ren & Zhou (2005b) . To date, only two species names have been validly published as members of this genus: Salinibacillus aidingensis and Salinibacillus kushneri (http://www.bacterio. net/s/salinibacillus.html). They were both isolated from a neutral saline lake (Ai-ding Lake, Xinjiang Uyghur Autonomous Region, China) environment and characterized as Gram-positive, rod-shaped, motile by means of flagella, moderately halophilic, containing meso-diaminopimelic acid in the cell wall, and with anteiso-and iso-branched and straight-chain fatty acids as the major cellular fatty acids, positive catalase activity and variable oxidase activity (Ren & Zhou, 2005b) .
Strain J4 T was originally isolated from a neutral soil sample around a lake (Ai-Ding Lake; GPS coordinates for the sample site are 42 u 42.6779 N 89 u 02.6959 E, 150 m below sea level), after 7 days of incubation on modified Halophiles Moderate (HM, with 10 % NaCl) plates (Ventosa et al., 1982) (NaCl 100.0 g, KCl 2.0 g, MgSO 4 1.0 g, CaCl 2 . 2H 2 O 0.36 g, NaBr 0.23 g, NaHCO 3 0.06 g, FeCl 3 0.1 g, yeast extract 1.0 g, peptone 0.5 g, glucose 0.1 g, distilled water 1000 ml, pH 7.0) at 28 u C. The isolate was maintained on modified HM slants at 4 u C and as suspensions of cells in glycerol (25 %, v/v) at 270 u C. For molecular and chemical studies, the biomass of strain J4 T and related strains was obtained by cultivation in shaking flasks (200 r.p.m.) Genomic DNA extraction, PCR amplification of 16S rRNA genes and sequencing of strain J4 T were carried out according to the procedures described by Kim et al. (1998) using bacterial 16S rRNA gene universal primers (forward 27F: 59-AGAGTTTGATCCTGGCTCAGG-39; reverse 1492R: 59-ACGGCTACCTTGTTACGACTT-39). The initial taxonomic classification of the 16S rRNA gene sequence was carried out using the IDENTIFY program of the EzTaxon-e online server (http://eztaxon-e.ezbiocloud.net/) (Kim et al., 2012) . Sequences longer than 1300 nt and without ambiguous nucleotides of the most closely related strains were downloaded from the DDBJ/EMBL/GenBank database. Multiple alignments with all the cited 16S rRNA sequences and calculations of levels of sequence similarity were carried out using CLUSTAL W (Thompson et al., 1994) . The phylogenetic trees were reconstructed by three methods, including neighbour-joining (NJ; Saitou & Nei, 1987) , maximum-parsimony and maximum-likelihood, using the software package MEGA version 5.0 (Tamura et al., 2011) . The NJ tree was calculated by using distances corrected according to the Kimura two-parameter model (Kimura, 1980 (Kimura, , 1983 . The topology of the phylogenetic trees was evaluated by the bootstrap resampling method with 1000 replicates (Felsenstein, 1985) . Genomic DNA for the determination of the G+C content was prepared according to the method of Marmur (1961) and was determined by the thermal denaturation (T m ) method (Mandel & Marmur, 1968) with Escherichia coli CGMCC 1.748 (5K-12) as the reference strain using a LAMBDA 35 UV/Vis spectrophotometer (Perkin Elmer) fitted with a thermal controller.
Comparisons with 16S rRNA gene sequences from the DDBJ/EMBL/GenBank database revealed that strain J4 T (1484 nt) showed the highest similarity to Salinibacillus aidingensis 25-7 T (96.7 % sequence similarity), followed by Salinibacillus kushneri 8-2 T (96.5 %), Ornithinibacillus scapharcae TW25 T (96.4 %), Salirhabdus euzebyi CVS-14 T (96.4 %) and Ornithinibacillus californiensis MB-9 T (96.2 %). Phylogenetic analysis based on 16S rRNA sequence analysis revealed that strain J4 T formed a cluster with the two most closely related species, Salinibacillus aidingensis and Salinibacillus kushneri, and the bootstrap value obtained for this cluster was above 90 % ( Fig. 1 ). Phylogenetic trees built using the maximum-parsimony and maximum-likelihood algorithms were similar to the NJ tree and also supported the observation that strain J4 T formed a cluster with Salinibacillus aidingensis and Salinibacillus kushneri (Fig.  1 ). The genomic DNA G+C contents of strain J4 T , Salinibacillus aidingensis CGMCC AS 1.3565 T and Salinibacillus kushneri CGMCC AS 1.3566 T were 36.2 %, 39.9 % and 37.4 %, respectively. The differences in DNA G+C content between strain J4 T and Salinibacillus aidingensis 25-7 T and Salinibacillus kushneri 8-2 T were 3.7 % and 1.2 %, respectively.
Chemotaxonomic studies were carried out to compare the chemical profiles of strain J4 T with those of Salinibacillus aidingensis CGMCC AS 1.3565 T , Salinibacillus kushneri CGMCC AS 1.3566 T , Ornithinibacillus scapharcae JCM 17314 T , Salirhabdus euzebyi LMG 22839 T and Ornithinibacillus californiensis DSM 16628 T . Fatty acids were extracted, purified, methylated and quantified by GC (Sasser, 1990) using the standard Microbial Identification System (Microbial ID; MIDI). Polar lipids were extracted and examined by two-dimensional TLC [solvent system I: chloroform/methanol/water, 65 : 25 : 4 (v/v); solvent system II: chloroform/acetic acid/methanol/water, 80 : 18 : 12 : 5 (v/ v); stained with molybdatophosphoric acid reagent, molybdenum blue reagent, anisaldehyde reagent, ninhydrin reagent, a-naphthol reagent and Draggendorff's reagent] and identified by using the published procedures of Minnikin et al. (1984) . The analysis of cell-wall peptidoglycan was performed according to the description of Ren et al. (2013) using cellulose plates (1.05552.0001; Merck). Isoprenoid quinones were isolated and extracted according to the method of Minnikin et al. (1984) and separated by HPLC (Kroppenstedt, 1982) .
Strain J4 T was found to contain iso-C 15 : 0 (33.2 %), anteiso-C 15 : 0 (31.0 %), iso-C 16 : 0 (9.2 %), iso-C 14 : 0 (8.2 %) and anteiso-C 17 : 0 (4.4 %) as the major cellular fatty acids (other components were less than 4.0 %), which was mainly consistent with the other two species of the genus Salinibacillus and was obviously different from strains belonging to the genus Ornithinibacillus tested in parallel (iso-C 15 : 0 , anteiso-C 15 : 0 and anteiso-C 17 : 0 as the major fatty acids; Table S1 , available in IJSEM Online). The member of the genus Salirhabdus (Albuquerque et al., 2007) contained more amounts of C 16 : 1 v7c alcohol (8.2 %) than members of the genus Salinibacillus. Strain J4 T contained diphosphatidylglycerol (DPG), phosphatidylglycerol (PG), four unknown polar lipids (PLs), one unknown aminophospholipid (APL) and six unknown lipids (Figs S1 and S2). Five polar lipids including DPG, PG, one middle Rf value unknown phospholipid PL2 and two low Rf value unknown phospholipids (PL3 and PL4) were the same as those in the other two species of the genus Salinibacillus. Other unknown polar lipids (PL5, PL6, PL7, PL8, PL9) occurring in trace amounts on the TLC plates were obviously different among these three strains (Fig. S1 ). The lack of PL3 can clearly separate members of the genus Ornithinibacillus from those of the genus Salinibacillus, and the genus Salirhabdus contained phosphatidylethanolamine (PE) as one of the major polar lipids, which was quite different from the genus Salinibacillus. The diagnostic cell wall diamino acid in the peptidoglycan of strain J4 T was meso-diaminopimelic acid. Strain J4 T was found to contain MK-7 (96.4 %) as the major isoprenoid quinone and a small amount of MK-6 (2.1 %) and MK-5 (1.5 %) were also detected.
The phylogenetic analysis and chemotaxonomic properties showed clearly that strain J4 T belonged to the genus Salinibacillus. The phylogenetic distances, amounts of minor fatty acids, and polar lipids separated J4 T from the known species of the genus Salinibacillus. Hence strain J4 T might be a novel species of the genus Salinibacillus. We performed morphological, physiological and biochemical characterization of strain J4 T to further distinguish J4 T from the known species of the genus Salinibacillus. The minimal standards for describing new taxa of aerobic, endosporeforming bacteria (Logan et al., 2009) were followed.
Gram staining of strain J4 T was performed according to the standard Gram reaction. Cell morphology was observed by using a light microscope (model BH2; Olympus) and a transmission electron microscope (JEM 1400; JEOL). For transmission electron microscopy observation, cells were negatively stained with 1 % (w/v) phosphotungstic acid after air-drying. Motility was observed at 24 h with a light microscope. For the anaerobic growth test, tubes (15 ml) containing 5 ml modified HM medium and overlaid with 3 ml liquid paraffin (depth of 2 cm, boiled 20 min for degassing before sterilization) were used. Colony morphology was observed on modified HM plates after incubation at 35 u C for 3 days. Conditions given by Ren & Zhou (2005b) were used for testing the growth at various temperatures (4, 16, 25, 28, 30, 35, 37, 42, 46, 50, 55, 60 u C) and NaCl (0-25 %, w/v, in 1 % increments) concentrations. Modified HM broth was used for testing different pH (6.0-11.0). Media with different pH were prepared by using appropriate biological buffers: Na 2 HPO 4 /NaH 2 PO 4 buffer, Na 2 CO 3 /NaHCO 3 buffer and Na 2 HPO 4 /NaOH buffer were used for pH below 8.0, pH 8.0-10.0 and pH 11.0, respectively . Catalase and oxidase activities, hydrolysis of casein, gelatin and Tweens 20, 40 and 80, methyl red and Voges-Proskauer reaction, indole test, nitrate reduction and H 2 S production were determined as Virgibacillus salarius SA-Vb1 T (AB197851)
Virgibacillus olivae E 30 8 T (DQ139839)

Virgibacillus pantothenticus DSM 26 T (X60627)
Virgibacillus dokdonensis DSW-10 T (AY822043)
Ornithinibacillus contaminans CCUG 53201 T (FN597064)
Ornithinibacillus californiensis MB-9 T (AF326365)
Ornithinibacillus halophilus G8B T (HQ433440)
Ornithinibacillus bavariensis WSBC 24001 T (Y13066)
Paucisalibacillus globulus B22 T (AM114102)
Salirhabdus euzebyi CVS-14 T (AM292417) reported by Barrow & Feltham (1993) . Hydrolysis of starch, tyrosine, xanthine and hypoxanthine were tested using modified HM agar with 1 % soluble starch, 0.5 % tyrosine, 0.4 % xanthine and 0.4 % hypoxanthine, respectively. DNase was tested on marine broth agar (279110; BD) with 0.2 % DNA. Arginine, lysine and ornithine decarboxylase tests were performed using modified HM medium with 1 % each substrate. Metabolism of citrate was tested by using Simmons' citrate medium (Simmons, 1926) . Acid production from D-arabinose, cellobiose, Dfructose, D-galactose, D-glucose, glycerol, lactose, D-mannitol, D-mannose, raffinose, L-rhamnose, D-ribose, sucrose, trehalose and D-xylose was evaluated in basal medium containing 0.003 % (w/v) bromophenol blue and 1 % each carbohydrate after 3 days of cultivation at 35 u C. Sole carbon source utilization tests were performed by using basal medium to which appropriate substrates (0.5 %, w/v) had been added (Xin et al., 2001) . Susceptibility to various antibiotics (20 mg each) including ampicillin, apramycin, carbenicillin, cefotaxime, cephalosporin, chloramphenicol, gentamicin, kanamycin, nalidixic acid, novomycin, spectinomycin, streptomycin, tetracycline and rifampicin were tested using the disc diffusion method.
Strain J4 T formed circular, convex and semi-opaque white colonies on modified HM plates after 3 days of cultivation at 35 u C. Strain J4 T required NaCl for growth and could tolerate NaCl at a concentration of up to 21 % (w/v) with an optimal range of 9-12 %. The pH and temperature ranges for growth of strain J4 T were determined to be 6.5-8.0 (optimal 7.0-7.5) and 25-50 u C (optimal 35-42 u C), respectively. Anaerobic growth was not observed for strain J4 T . Strain J4 T was Gram-staining-positive, catalase-positive, oxidase-negative, positive in Tween 20, Tween 40, urea, casein and gelatin hydrolysis tests and negative in methyl red, Voges-Proskauer, indole and H 2 S production tests. Strain J4 T was found to be unable to hydrolyse starch, tyrosine, xanthine or hypoxanthine. Nitrate was not reduced. Arginine, lysine and ornithine decarboxylases tests were negative. DNase was negative. Fresh strain J4 T cells were rod-shaped (0.2-0.5 mm wide and 1.0-4.0 mm long) and motile with peritrichous flagella (Fig. S3) . Ellipsoidal endospores were observed after 6 days of cultivation on modified HM plates (Fig. S4) . Results obtained from carbon utilization tests revealed that the isolate had the ability to utilize the following substrates for growth: D-fructose, D-galactose, D-glucose, lactose, Dmannitol, D-mannose, raffinose, D-ribose, sucrose and Dxylose. Strain J4 T was determined to be susceptible to discs (20 mg each) containing ampicillin, apramycin, carbenicillin, cefotaxime, cephalosporin, chloramphenicol, gentamicin, kanamycin, nalidixic acid, novomycin, spectinomycin, streptomycin, tetracycline and rifampicin. Other phenotypic characters and comparisons with reference strains are listed in Table 1 .
Thus, based on the phylogenetic analysis, chemotaxonomic properties and the profile of phenotypic properties it can be concluded that strain J4 T belongs to the genus Salinibacillus. However, the phylogenetic distances from known species of the genus Salinibacillus and unique phenotypic characteristics indicate that strain J4 T represents a novel species within the genus Salinibacillus, for which the name Salinibacillus xinjiangensis sp. nov. is proposed.
Description of Salinibacillus xinjiangensis sp. nov.
Salinibacillus xinjiangensis (xin.jiang.en9sis. N.L. masc. adj. xinjiangensis pertaining to Xinjiang, in north-west China).
Cells are rod-shaped, approximately 0.2-0.5 mm wide and 1.0-4.0 mm long, obligately aerobic, Gram-staining-positive and motile by means of peritrichous flagella. Ellipsoidal endospores are produced within a swollen sporangium and are situated terminally. Colonies grown on modified HM plates are circular, convex and semi-opaque white after 3 days of cultivation. NaCl is required for growth and can be tolerated at concentrations of up to 21 % NaCl (w/v) with an optimal range of 9-12 %. The pH and temperature ranges 25-50 28-49* 20-50* pH 6.5-8.0 6.5-7.5 6.5-8.0 Acid production from: for growth are 6.5-8.0 (optimal 7.0-7.5) and 25-50 u C (optimal 35-42 uC), respectively. Catalase is positive and oxidase is negative. Methyl red and Voges-Proskauer tests are negative. H 2 S and indole are not produced. Nitrate is not reduced. Urease and gelatinase activities are positive and utilization of citrate is negative. Casein and Tweens 20 and 40 are hydrolysed, but cellulose, starch, tyrosine, xanthine, hypoxanthine and Tween 80 are not. DNase is negative. Arginine, lysine and ornithine decarboxylase tests are negative. The following substrates can be used as the sole carbon sources: D-fructose, D-galactose, D-glucose, lactose, D-mannitol, D-mannose, raffinose, D-ribose, sucrose and Dxylose. Acid is produced from D-xylose and trehalose, but not from cellobiose, D-mannitol, D-mannose, raffinose or L-rhamnose. Cell walls contain peptidoglycans of the mesodiaminopimelic acid type. Major isoprenoid quinone is MK-7. The major cellular fatty acids are iso-C 15 : 0 and anteiso-C 15 : 0 , and major cellular polar lipids are diphosphatidylglycerol and phosphatidylglycerol.
The type strain, J4 T (5CGMCC 1.12331 T 5JCM 18732 T ), was isolated from a neutral saline lake soil sample from Xinjiang Uyghur Autonomous Region, China. The genomic DNA G+C content of the type strain is 36.2 mol%.
